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(54) Steering apparatus for vehicle 



(57) The steering means 1 is constructed by sup- 
porting a center portion of a rectangle-plate-shaped op- 
eration plate 1 1 at one end of a supporting shaft 1 0 pro- 
jected from the front face of a dashboard D so as to free- 
ly swing in right and left directions. A steering apparatus 
for a vehicle having the steering means 1 detects the 
swing direction and the swing angle of the operation 



plate 11 with a steering angle sensor 14 provided at a 
support portion and moves a steering mechanism in the 
detected direction in accordance with the detected an- 
gle so as to steer the vehicle. With this structure, a load 
in steering can be decreased and tiredness in driving 
can be reduced. Furthermore, such a steering appara- 
tus can realize steering means which physically handi- 
capped drivers can operate easily. 



FIG. 1 A 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to a steering ap- 
paratus for a vehicle, which is used for steering the ve- 
hicle in accordance with steering operations performed 
on steering nneans by a driver. 

2. Description of Related Art 

[0002] A vehicle is steered by transnnitting steering 
operations perfornned on steering nneans by a driver in 
the passenger's roonn to a steering nnechanisnri dis- 
posed outside the passenger's room so as to turn tire 
wheels for steering (right and left front wheels, in gen- 
eral) by movement of the steering mechanism. 
[0003] Recently proposed as one of steering appara- 
tuses for achieving such steering in Japanese Patent 
Application Laid-Open No. 10-218000 (1998) by the 
present applicant is a steering apparatus of separate 
type, or of what is called steer-by-wire type, wherein 
steering means in the passenger's room is provided me- 
chanically separately from a steering mechanism at the 
outside of the passenger's room. In the steering appa- 
ratus of separate type, an actuator for steering, which is 
attached to a part of the steering mechanism, is moved 
on the basis of detection results of an operation direction 
and an operation amount of the steering means, realiz- 
ing steering according to steering operations performed 
on the steering means. 

[0004] The steering apparatus of separate type has 
advantages that correspondence between the steering 
amount of the steering means and the movement 
amount of the actuator, or what is called a steering trans- 
fer ratio, can be set freely without mechanical limit and 
that steering characteristics can be controlled and 
changed flexibly in response to a running state such as 
a vehicle speed, a swing speed and existence of change 
in speed. It should be noted that an electric motor is 
widely used as the actuator on account of the easiness 
to control and change the steering characteristics. 
[0005] The aforementioned steering apparatus of 
separate type has advantages that no limit exists in the 
structure and arrangement of the steering means and 
thatsuitable steering means to be used can be selected. 
However, many of the conventionally proposed steering 
apparatuses of separate type, including the steering ap- 
paratus disclosed in Japanese Patent Application Laid- 
Open No. 10-218000, employ steering means (which is 
hereinafter referred to as steering-wheel-shaped steer- 
ing means) formed in imitation of a steering wheel which 
is generally used in a steering apparatus of non-sepa- 
rate type. 

[0006] In a steering apparatus of non-separate type, 
a ring-shaped steering wheel is attached to one end of 



a column shaft mechanically connected with a steering 
mechanism and a turn of the column shaft according to 
a turning operation of the steering wheel is mechanically 
transmitted to the steering mechanism, realizing steer- 

5 ing by movement of the steering mechanism according 
to the transmission. It should be noted that a steering 
apparatus configured as a power steering apparatus 
provided with an actuator aiming at reduction of driver's 
load is in practical use, the actuator being driven to apply 

10 steer-assisting force to a steering mechanism on the ba- 
sis of a detection result of the steering torque which is 
applied to the column shaft by steering operations per- 
formed on the steering wheel. 

[0007] The steering-wheel-shaped steering means 
15 employed in the steering apparatus of separate type, 
which is provided with a ring member fixed on one end 
of a turning shaft mechanically separated from the steer- 
ing mechanism, detects theturning direction and turning 
amount of the turning shaft due to the turning operation 
20 of the ring member and moves the actuator for steering 
attached to the steering mechanism on the basis of the 
detection result. It should be noted that a reaction force 
motor is attached to the middle portion of the turning 
shaft as reaction force applying means. Turning force of 
25 the reaction force motor is transmitted to the turning 
shaft via reduction means to perform the turning opera- 
tion of the ring member against the turning force, allow- 
ing the driver to feel reaction force against steering 
which is practically applied to the steering mechanism. 
30 [0008] The steering apparatus of separate type pro- 
vided with the aforementioned steering means has an 
advantage of providing the same feeling in steering as 
the steering apparatus of non-separate type, however, 
has a problem that the load put on the driver by repeated 
35 steering is large and occurrence of tiredness after driv- 
ing for a long time is unavoidable since steering of such 
steering means requires a large operation amount. Fur- 
thermore, there arises another problem that a physically 
handicapped driver meets difficulties in steering of such 
40 a steering apparatus. 

BRIEF SUMMARY OF THE INVENTION 

[0009] The present invention has been made with the 
45 aim of solving the above problems, and it is an object 
thereof to provide a steering apparatus for a vehicle 
which is provided with steering means capable of de- 
creasing a load in steering, reducing tiredness in driving 
and realizing easy steering operations for physically 
50 handicapped drivers, taking advantage of a steering ap- 
paratus of separate type that no limit exists in the struc- 
ture and arrangement of the steering means. 
[001 0] A steering apparatus for a vehicle according to 
the present invention comprises steering means me- 
55 chanically separated from a steering mechanism of the 
vehicle and moves the steering mechanism on the basis 
of detection results of operation direction and an oper- 
ation amount of the steering means. In this steering ap- 
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paratus for a vehicle, the steering means includes a 
plate-shaped or rod-shaped operation nriember which is 
supported so as to freely swing with a center portion 
thereof being fixed and detecting means for detecting a 
swing direction and a swing angle of the operation mem- 
ber respectively as the operation direction and the op- 
eration amount. 

[0011] In this steering apparatus for a vehicle, the 
steering means may further include a first shaft project- 
ed from a part of the body of the vehicle, a second shaft, 
which is coupled with the first shaft so as to be shifted 
with regard to the first shaft, for supporting the operation 
member and a displacement detectorfor detecting a dis- 
placement direction and a displacement amount of the 
second shaft. In this case, the steering mechanism op- 
erates on the basis of the swing direction and the swing 
angle of the operation member detected by the detect- 
ing means and the displacement direction and the dis- 
placement amount of the second shaft detected by the 
displacement detector. 

[0012] Moreover, in this steering apparatus for a ve- 
hicle, the steering means may further include a support- 
ing shaft, which is projected from a part of the body of 
the vehicle, for supporting the operation member so as 
to be rotated on a center axis thereof and a rotation de- 
tector for detecting a rotation direction and a rotation 
amount of the operation member. In this case, the steer- 
ing mechanism operates on the basis of the swing di- 
rection and the swing angle of the operation member 
detected by the detecting means and the rotation direc- 
tion and the rotation amount of the operation member 
detected by the rotation detector. 
[0013] With this steering apparatus for a vehicle, 
steering is achieved by detecting a swing direction and 
a swing angle of a plate-shaped or rod-shaped opera- 
tion member which is operated to swing with a center 
portion thereof being fixed and moving the steering 
mechanism in the detected direction in accordance with 
the detected swing angle. Since a swinging operation of 
the operation member is easy and requires a small op- 
eration amount, a load in steering can be decreased and 
tiredness in driving can be reduced. Furthermore, such 
a steering apparatus can provide physically handi- 
capped drivers with opportunities of driving. The opera- 
tion member may be disposed in a suitable position in 
the passenger's room, such as on the front face of the 
dashboard, on the upperface of the armrest, atthe lower 
portion of the seat or at the space around driver's feet, 
allowing the driver to operate the member in a comfort- 
able position. 

[0014] In another steering apparatus for a vehicle ac- 
cording to the present invention, the steering means in- 
cludes an operation member which is supported so as 
to be freely displaced along a linear displacement path- 
way and detecting means for detecting a displacement 
direction and a displacement amount of the operation 
member respectively as the operation direction and the 
operation amount. 



[0015] With this steering apparatus for a vehicle, 
steering is achieved by detecting a displacement direc- 
tion and a displacement amount of the operation mem- 
ber which is displaced linearly and moving the steering 

5 mechanism in the detected direction in accordance with 
the detected displacement amount. Since a displace- 
ment operation of the operation member is easy and re- 
quires a small operation amount, a load in steering can 
be decreased and tiredness in driving can be reduced. 

10 Furthermore, such a steering apparatus can provide 
physically handicapped drivers with opportunities of 
driving. The operation member may be disposed in a 
suitable position in the passenger's room, such as on 
the front face of the dashboard or on the upper face of 

15 the armrest, allowing the driver to operate the member 
in a comfortable position. 

[001 6] In another steering apparatus for a vehicle ac- 
cording to the present invention, the steering means in- 
cludes a pair of grip members which are arranged in cor- 
20 respondence to operation directions respectively, and 
detecting means for detecting strengths of grip forces 
applied to the grip members as operation amounts in 
operation directions corresponding to the respective 
grip members. 

25 [0017] With this steering apparatus for a vehicle, 

steering is achieved by detecting strengths of grip forces 
applied to a pair of grip members which are arranged in 
correspondence to right and left operation directions re- 
spectively, and moving the steering mechanism in direc- 

30 tions corresponding to the respective grip members in 
accordance with the strengths of the detected grip forc- 
es. Since gripping of the grip members is easy and re- 
quires a small operation amount, a load in steering can 
be decreased and tiredness in driving can be reduced. 

35 Furthermore, such a steering apparatus can provide 
physically handicapped drivers with opportunities of 
driving. The grip members may be disposed in suitable 
positions in the passenger's room, allowing the driver to 
grip and operate the member in a comfortable position. 

40 [0018] In another steering apparatus for a vehicle ac- 
cording to the present invention, the steering means in- 
cludes a dial which is supported so as to be rotated on 
a center axis thereof and detecting means for detecting 
a rotation direction and a rotation amount of the dial re- 

45 spectively as the operation direction and the operation 
amount. 

[0019] With this steering apparatus for a vehicle, 
steering is achieved by detecting a rotation direction and 
a rotation amount of the dial which is rotated on a center 

50 axis thereof and moving the steering mechanism in the 
detected direction in accordance with the detected ro- 
tation amount. Since a rotation operation of the dial is 
easy and requires a small operation amount, a load in 
steering can be decreased and tiredness in driving can 

55 be reduced. Furthermore, such a steering apparatus 
can provide physically handicapped drivers with oppor- 
tunities of driving. The dial may be disposed in a suitable 
position in the passenger's room, such as on a part of 
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the steering wheel or on the upper face of the armrest, 
allowing the driver to steer the vehicle in a comfortable 
position. 

[0020] In another steering apparatus for a vehicle ac- 
cording to the present invention, the steering means in- 
cludes: an operation member formed of a strip-shaped 
member having end portions supported separately and 
a U-shaped operation portion between the supported 
end portions; and detecting means for detecting forces, 
which are applied to the supported end portions by a 
pulling operation of the operation member, as operation 
amounts in directions corresponding to the respective 
supported end portions. 

[0021] With this steering apparatus for a vehicle, 
steering is achieved by detecting forces which are ap- 
plied to the supported end portions by pulling the U- 
shaped operation member formed by supporting end 
portions of a strip-shaped member at a pair of support 
portions corresponding to the right and left operation di- 
rections respectively, and moving the steering mecha- 
nism in directions corresponding to the respective sup- 
ported end portions in accordance with the strengths of 
the detected forces. Since the pulling operation of the 
operation member is easy and requires a small opera- 
tion amount, a load in steering can be decreased and 
tiredness in driving can be reduced. 
[0022] The above and further objects and features of 
the invention will more fully be apparent from the follow- 
ing detailed description with accompanying drawings. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS 

[0023] 

FIGS. 1 A and 1 B are views for showing the first em- 
bodiment of steering means provided in a steering 
apparatus for a vehicle according to the present in- 
vention; 

FIGS. 2A and 2B are views for showing the second 
embodiment of steering means provided in a steer- 
ing apparatus for a vehicle according to the present 
invention; 

FIGS. 3A and 3B are views for showing the third 
embodiment of steering means provided in a steer- 
ing apparatus for a vehicle according to the present 

invention; 

FIGS. 4A and 4B are views for showing the fourth 
embodiment of steering means provided in a steer- 
ing apparatus for a vehicle according to the present 
invention; 

FIG. 5 is a view for showing the fifth embodiment of 
steering means provided in a steering apparatus for 
a vehicle according to the present invention; 
FIG. 6 is a view for showing the sixth embodiment 
of steering means provided in a steering apparatus 
for a vehicle according to the present invention; 
FIG. 7 is a view for showing the seventh embodi- 



ment of steering means provided in a steering ap- 
paratus for a vehicle according to the present inven- 
tion; 

FIGS. 8A and 88 are views for showing the eighth 

5 embodiment of steering means provided in a steer- 

ing apparatus for a vehicle according to the present 
invention; 

FIGS. 9A and 98 are views for showing the ninth 
embodiment of steering means provided in a steer- 
10 ing apparatus for a vehicle according to the present 
invention; 

FIGS. 1 0A and 1 08 are views for showing the tenth 
embodiment of steering means provided in a steer- 
ing apparatus for a vehicle according to the present 
15 invention; 

FIG. 11 is a view for showing the eleventh embodi- 
ment of steering means provided in a steering ap- 
paratus for a vehicle according to the present inven- 
tion; 

20 FIG. 12 is a view for showing the twelfth embodi- 
ment of steering means provided in a steering ap- 
paratus for a vehicle according to the present inven- 
tion; 

FIG. 1 3 is a view for showing the thirteenth embod- 
25 iment of steering means provided in a steering ap- 
paratus for a vehicle according to the present inven- 
tion; 

FIG. 14 is a view for showing the fourteenth embod- 
iment of steering means provided in a steering ap- 
30 paratus for a vehicle according to the present inven- 
tion; and 

FIG. 15 is an explanatory view for showing a state 
at the time of steering, which can be realized by a 
vehicle including one of the steering means shown 
35 in FIG. 1 A through FIG. 14. 

DETAILED DESCRIPTION OF THE INVENTION 

[0024] The following description will explain the 

40 present invention in detail with reference to the drawings 
illustrating some embodiments thereof. FIG. 1 A is an ex- 
ternal perspective view for showing the first embodiment 
of steering means provided in a steering apparatus for 
a vehicle according to the present invention. FIG. 1 8 is 

45 a sectional side view of the steering means. 

[0025] The steering means 1 shown in these figures 
comprises: a supporting shaft 10 which is projected from 
a part of the car body, such as the front face of a dash- 
board D, toward a driver (who is not illustrated in the 

50 figures) sitting on the driver's seat in the passenger's 
room; and a rectangle-plate-shaped operation plate (op- 
eration member) 11 supported on one end of the sup- 
porting shaft 1 0. As shown in FIG. 1 8, a supporting pin 
12 penetrates one end portion of the supporting shaft 

55 1 0 upward and downward so as to cross the supporting 
shaft 10 approximately at a right angle. A supporting 
bracket 13 is provided at an approximately center por- 
tion of one face of the operation plate 11 . The support 
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of the operation plate 11 on the end of the supporting 
shaft 1 0 is achieved by rotatably supporting the support- 
ing bracket 1 3 at the supporting pin 1 2 with the longitu- 
dinal direction of the operation plate 11 being directed 
right and left. 

[0026] The operation plate 11 supported in this nnan- 
ner can freely swing around the axis of the supporting 
pin 1 2. A driver who has a seat facing the operation plate 
1 1 and grips right and left edge portions of the operation 
plate 11 can perfornn a swinging operation in right and 
left directions by pushing and pulling the gripped por- 
tions. FIG. 1 A illustrates in two dotted dash rules a state 
where the operation plate 1 1 is made swing by a pushing 
operation on the right side thereof. 
[0027] As shown in FIG. IB, a steering angle sensor 

14 and reaction force applying means 15 are attached 
to a support portion of such an operation plate 11 . The 
aforementioned pushing and pulling operations make 
the operation plate 11 swing under resistance applied 
to the support portion by the reaction force applying 
means 15. The steering angle sensor 14 detects the 
swing angle as well as the swing direction. 

[0028] The steering angle sensor 14 is constructed 
by, for example, attaching a rotational angle detector 
such as a rotary encoder at the support portion of the 
operation plate 11 so as to detect a relative angular dis- 
placement between the supporting pin 12 and the sup- 
porting bracket 13. The reaction force applying means 

1 5 is composed of, for example, a motor attached so as 
to apply turning force to the support portion of the oper- 
ation plate 11 and a neutralization spring for applying 
spring force to the support portion so as to bias the op- 
eration plate 11 to a neutral position. Here, the neutral 
position is a position where the operation plate 11 cross- 
es the supporting shaft 1 0 approximately at a right angle 
and does not swing in any direction as illustrated in full 
lines in FIG. 1A. A driver who performs a swinging op- 
eration of the operation plate 1 1 from the neutral position 
feels the turning force of the motor and the spring force 
of the neutralization spring as reaction force against 
steering. 

[0029] A steering mechanism, which is not illustrated 
in the figures, disposed mechanically separately from 
the steering means 1 detects the operation direction of 
the motor provided in the reaction force applying means 
15 and a reaction force applied from the road surface 
according to the operation. The motor is controllably 
driven on the basis of the detection results. The swing 
direction and the swing angle of the operation plate 11 
detected by the steering angle sensor 14 are handled 
as the direction and the amount of the operation of the 
operation means 1 performed for steering and are used 
for controlling an operation of a steering actuator, which 
is not illustrated in the figures, disposed in the steering 
mechanism. The control may be performed in control 
procedures which are disclosed in Japanese Patent Ap- 
plication Laid-Open No. 10-218000 by the present ap- 
plicant as control procedures for a steering apparatus 



of separate type having steering-wheel-shaped steering 
means. 

[0030] In a vehicle comprising the steering means 1 
constructed as described above, a driverwho sits on the 

5 driver's seat can steer the vehicle by gripping the both 
edges of the operation plate 11 positioned at the front 
and operating the operation plate 11 to swing in right 
and left directions. In comparison with a turning opera- 
tion of a steering wheel generally used as steering 

10 means, the swinging operation of such an operation 
plate 11 is easy and requires a small operation amount, 
and thereby a load in steering can be decreased and 
tiredness in driving for a long time can be reduced. Fur- 
thermore, such a steering apparatus can provide phys- 

15 ically handicapped drivers with opportunities of driving. 
[0031] It should be noted that, although the above ex- 
planation has described a case where the steering 
means 1 shown in FIGS. 1 A and 1 B is solely provided, 
the steering means 1 may be provided for assisting the 

20 steering-wheel-shaped steering means and used, for 
example, only for steering at a relatively small angle dur- 
ing a drive on open roads or the like. 
[0032] FIG. 2A is an external perspective view for 
showing the second embodiment of steering means pro- 

25 vided in a steering apparatus for a vehicle according to 
the present invention. FIG. 2B is a sectional side view 
of the steering means. The steering means 1 comprises, 
similarly to the steering means 1 shown in FIGS. 1 Aand 
IB, a supporting shaft 10 which is projected from the 

30 front face of a dashboard D and an operation plate 11 
which is supported on one end of the supporting shaft 
1 0 at the approximately center portion thereof so as to 
swing right and left. The steering means 1 achieves 
steering by detecting, with a steering angle sensor 14, 

35 the swing direction and the swing angle of the operation 
plate 11 under reaction force applied by the reaction 
force applying means 15 and moving the steering actu- 
ator attached to the steering mechanism on the basis of 
the detection result. Since the support structure of the 

40 operation plate 1 1 and the structures and operations of 
the steering angle sensor 14 and the reaction force ap- 
plying means 15 are the same as those of the first em- 
bodiment shown in FIGS. 1A and IB, detailed descrip- 
tion thereof is omitted. 

45 [0033] The feature of this embodiment lies in that the 
supporting shaft 1 0 is composed of a hollow lower shaft 
1 0a and an upper shaft 1 0b for supporting the operation 
plate 1 1 which are coupled with each other in a telescop- 
ic manner so that a driver gripping the operation plate 

50 11 can perform swinging operations of the operation 
plate 11 in right and left directions as well as pushing 
and pulling operations of the operation plate 11 in an 
axial direction of the supporting shaft 1 0 associated with 
telescopic motion of the lower shaft 10a and the upper 

55 shaft 1 0b. The amount of each operation is detected by 
a displacement sensor 16 which is interposed between 
the lower shaft 10a and the upper shaft 10b as sche- 
matically shown in FIG. 2B. FIG. 2A illustrates in two 
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dotted dash rules a state where the operation plate 11 
is pulled out, illustrates in full lines a state where the 
operation plate 1 1 is pushed in and illustrates in one dot- 
ted dash rules a state where the operation plate 11 is 
nnade swing by a pushing operation at the right side at 
the pushed-in position. 

[0034] The detection result of the displacement sen- 
sor 1 6 can be used, for example, for controlling the cor- 
respondence between the amount of swinging opera- 
tion of the operation plate 1 1 and the movement amount 
of the steering actuator, or what is called a transfer ratio 
of steering. In this case, a wide variety of steering fonns 
can be provided including an example wherein a large 
scale steering is performed by a combination of a push- 
in operation and a swinging operation of the operation 
plate 11 while a small scale steering is performed by a 
combination of a pull-out operation and a swinging op- 
eration. 

[0035] Moreover, the detection result of the displace- 
ment sensor 1 6 can be used, for example, for controlling 
increase and decrease of running speed by using the 
push-in operation as an acceleration operation and the 
pull-out operation as a brake operation. In this case, ap- 
proximately the whole of the operations for driving a ve- 
hicle can be provided by the combination of swinging 
operations and pushing and pulling operations of the op- 
eration plate 11 . 

[0036] FIG. 3A is an external perspective view for 
showing the third embodiment of steering means pro- 
vided in a steering apparatus for a vehicle according to 
the present invention. FIG. 3B is a sectional side view 
of the steering means. The steering means 1 shown in 
these figures comprises, similarly to the steering means 
1 shown in FIGS. 1 Aand 1 B, a supporting shaft 10 which 
is projected from the front face of a dashboard D and an 
operation plate 11 which is supported on one end of the 
supporting shaft 1 0 at the approximately center portion 
thereof so as to be swing in right and left directions. The 
steering means 1 achieves steering by detecting, with 
a steering angle sensor 14, the swing direction and the 
swing angle of the operation plate 11 under reaction 
force applied by the reaction force applying means 15 
and moving the steering actuator attached to the steer- 
ing mechanism on the basis of the detection result. 
Since the support structure of the operation plate 1 1 on 
the end of the supporting shaft 10 and the structures 
and operations of the steering angle sensor 1 4 and the 
reaction force applying means 1 5 are the same as those 
of the first embodiment shown in FIGS. 1 A and 1 B, de- 
tailed description thereof is omitted. 
[0037] The feature of this embodiment lies in that the 
supporting shaft 1 0 is supported so as to freely turn on 
an axis thereof so that a driver gripping the operation 
plate 11 can perform turning operations of the operation 
plate 11 with the supporting shaft 10 in addition to the 
swinging operations of the operation plate 1 1 in right and 
left directions. FIG. 3A illustrates in two dotted dash 
rules a state where the operation plate 1 1 is made swing 



by a pushing operation at the right side thereof while 
FIG. 3B illustrates in two dotted dash rules a state where 
a turning operation is performed on the operation plate 
11. 

5 [0038] A rotational angle sensor 17 attached to the 
middle portion of the supporting shaft 10 detects the 
amount of such a turning operation of the operation plate 
11 as well as the turning direction. The detection result 
can be used for controlling an operation of the steering 

10 actuator, similarly to the detection result of the steering 
angle sensor 14, so that a large scale steering is per- 
formed by a turning operation and a small scale steering 
is performed by a swinging operation. Moreover, simi- 
larly to the second embodiment, the detection result of 

15 the rotational angle sensor 1 7 can be used for control- 
ling the correspondence between the amount of swing- 
ing operation of the operation plate 11 and the move- 
ment amount of the steering actuator, or what is called 
a transfer ratio of steering, so that a large scale steering 

20 is performed by a combination of a turning operation in 
the same direction and a turning operation and a small 
scale steering is performed only by a swinging opera- 
tion. In these manners, a wide variety of steering forms 
can be provided. 

25 [0039] FIG. 4A is an external perspective view for 
showing the fourth embodiment of steering means pro- 
vided in a steering apparatus for a vehicle according to 
the present invention. FIG. 4B is a sectional side view 
taken along the line B-B in FIG. 4A. 

30 [0040] The steering means 1 shown in these figures 
comprises a supporting shaft 1 0 which stands approxi- 
mately vertically on the upper face of an armrest A pro- 
vided on the inner face of a side door which is not illus- 
trated in the figures and a rectangle-plate-shaped oper- 

35 ation plate (operation member) 11 which is supported 
on one end of the supporting shaft 1 0. As shown in FIG. 
4B, a supporting pin 12 penetrates one end portion of 
the supporting shaft 1 0 backward and forward so as to 
cross the supporting shaft 10 approximately at a right 

40 angle. A supporting bracket 13 is provided on an ap- 
proximately center portion of one face of the operation 
plate 11. The support of the operation plate 11 on the 
end of the supporting shaft 10 is achieved by rotatably 
supporting the supporting bracket 13 at the supporting 

45 pin 12. The operation plate 11 supported in this manner 
can be operated to swing around the axis of the sup- 
porting pin 12 in right and left directions as indicated by 
arrows in FIG. 4A. 

[0041] As shown in FIG. 4B, a steering angle sensor 
50 1 4 and reaction force applying means 1 5 are attached 
at a support portion of the operation plate 1 1 . The afore- 
mentioned swinging operations of the operation plate 1 1 
are performed under resistance applied to the support 
portion by the reaction force applying means 15. The 
55 steering angle sensor 1 4 detects the swing angle as well 
as the swing direction. The structures and operations of 
the steering angle sensor 1 4 and the reaction force ap- 
plying means 15 are the same as those of the first em- 
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bodiment shown in FIGS. 1 A and 1 B, and the detailed 
description thereof is onnitted. It should be noted that 
FIG. 4A illustrates only the position of the supporting 
shaft 1 0 at the rear face of the operation plate 1 1 and 
the supporting pin 12, supporting bracket 13, steering 
angle sensor 14 and reaction force applying means 15 
are onnitted in this figure. 

[0042] In a vehicle provided with the steering means 

I constructed in this manner, a driver who sits on the 

driver's seat can perform a desired steering by operating 
the operation plate 1 1 to swing right and left with his arm 
laid on the armrest A and with his palm put on the upper 
face of the operation plate 11. Since such a swinging 
operation of the operation plate 11 is easy and requires 
a small operation amount in comparison with a turning 
operation of a steering-wheel-shaped steering means 
generally used, a load in steering can be decreased and 
tiredness in driving can be reduced. Moreover, such a 
steering apparatus can provide physically handicapped 
drivers with opportunities of driving. Further more, with 
this embodiment wherein the driver sitting on the driver's 
seat can steer the vehicle in a comfortable position with 
his arm laid on the armrest A as mentioned above, tired- 
ness in driving can be further reduced. 
[0043] FIG. 5 is a view for showing the fifth embodi- 
ment of steering means provided in a steering apparatus 
for a vehicle according to the present invention. The 
steering means 1 shown in the figure comprises a sup- 
porting shaft 10 which is positioned under driver's feet 
and stands approximately vertically from a floor F of the 
passenger's room and an operation plate 11 which is 
supported on one end of the supporting shaft 1 0 at the 
center portion thereof so as to swing in right and left di- 
rections. The steering means 1 achieves steering by 
moving a steering actuator attached to the steering 
mechanism on the basis of detection results of the swing 
direction and the swing angle of the operation plate 11 . 
Since the support structure of the operation plate 11 and 
the structures and operations of the steering angle sen- 
sor for detecting the swing angle of the operation plate 

II and the reaction force applying means for applying 
reaction force to the operation plate 1 1 are the same as 
those of the first embodiment shown in FIGS. 1 A and 
IB, detailed description thereof is omitted. 

[0044] With this embodiment wherein the operation 
plate 11 is disposed on the floor F of the passenger's 
room under driver's feet, a driver 6 sitting on a seat S 
can place his feet on right and left end portions of the 
operation plate 11 and operate the operation plate 11 to 
swing by applying pressure by stepping on the plate as 
shown in the figure so as to perform desired steering in 
respective directions by the swinging operations. Since 
such a swinging operation of the operation plate 11 is 
easy and requires a small operation amount in compar- 
ison with a turning operation of a steering-wheel-shaped 
steering means generally used, a load in steering can 
be decreased and tiredness in driving can be reduced. 
[0045] FIG. 6 is a view for showing the sixth embodi- 



ment of steering means provided in a steering apparatus 
for a vehicle according to the present invention. FIG. 7 
is a view for showing the seventh embodiment of the 
same. 

5 [0046] The steering means 1 shown in FIG. 6 is con- 
structed by supporting an operation plate 11 having a 
large volume at one end of a supporting shaft 1 0 stand- 
ing on a floor F of the passenger's room and attaching 
a seat S, on which a driver is to sit, with the operation 

10 plate 11 functioning as a supporting base. The driver sit- 
ting on the seat S performs a desired steering in respec- 
tive directions by making the operation plate 11 swing 
in accordance with his weight shifted to the right and the 
left. With such a construction, the driver can steer the 

15 vehicle having the same feeling as that of steering a two- 
wheeled vehicle, a load in steering can be decreased 
and tiredness in driving can be reduced. 
[0047] Neutralization springs 18 are interposed re- 
spectively between the right side of the operation plate 

20 1 1 and the floor F and between the left side of the oper- 
ation plate 11 and the floor F. The operation plate 11 is 
constructed to swing right and left against spring force 
applied by the neutralization springs 1 8. Since the struc- 
tures and operations of other portions, such as the sup- 

25 port portion of the operation plate 1 1 and the steering 
angle sensor 1 4 for detecting the swing angle of the op- 
eration plate 11, are the same as those of the first em- 
bodiment shown in FIGS. 1A and IB, detailed descrip- 
tion thereof is omitted. 

30 [0048] Similarly to the steering means 1 shown in 
FIGS. 4A and 4B, the steering means 1 shown in FIG. 
7 is constructed by supporting the operation plate 11 at 
one end of a supporting shaft (whish is not illustrated in 
the figure) standing on the upper face of the armrest A 

35 and fixing a model 1 9 of a car on the upper face of the 
operation plate 1 1 . With this structure, a desired steering 
partly for pleasure can be performed in respective direc- 
tions by gripping the model 1 9 of a car and operating 
the operation plate 11 to swing right and left, so that a 

40 load in steering can be decreased and tiredness in driv- 
ing can be reduced. It should be noted that this figure 
shows a perspective view of the structure from the front 
side of the vehicle, i.e., in the opposite direction to FIG. 
4A. 

45 [0049] In the structures shown in FIGS. 5 through 7, 
the operation plate 11 may also be supported so as to 
swing backward and forward or to be turned on the sup- 
porting shaft as well as to swing right and left. In this 
case, a wide variety of steering forms can be provided 

50 using a combination of a swinging operation in back- 
ward and forward directions and a swinging operation 
in right and left directions or a combination of a swinging 
operation and a turning operation. 
[0050] FIG. 8A is an external perspective view for 

55 showing the eighth embodiment of steering means pro- 
vided in a steering apparatus for a vehicle according to 
the present invention. FIG. 8B is a sectional side view 
of the steehng means. The steering means 2 shown in 
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these figures is disposed on a part of a dashboard D so 
as to be displaced by a driver sitting in the passenger's 
room. As shown in FIG. 8B, the steering means 2 com- 
prises a linear-rod-shaped guiding member 20 extend- 
ed with the longitudinal direction thereof according with 
right and left directions, a slider 21 which is retained on 
the guiding member 20 so as to freely slide in the longi- 
tudinal direction and an operation lever (operation mem- 
ber) 22, which is projected toward the driver, having a 
base supported on the slider 21 . A grip 23 is provided 
on one end of the operation lever 22. 
[0051] As shown in FIG. 8B, the slider 21 is biased 
toward a center portion of the guiding member 20 re- 
spectively by a pair of neutralization springs, which are 
in a resilient contact with both sides of the slider 21 , to 
be positioned at a neutral position where spring forces 
of these neutralization springs 24 counterbalance each 
other, i.e., at a longitudinal center position of the guiding 
member 20. The operation lever 22 constructed in this 
manner can be shifted in the longitudinal direction of the 
guiding member 20, i.e. in right and left directions of the 
vehicle, against spring force applied by the neutraliza- 
tion springs 24 as the slider 21 slides. FIG. 8A illustrates 
in two dotted dash rules the operation lever 22 which is 
shifted toward the left side. 

[0052] As schematically shown in the figure, a dis- 
placement sensor 25 configured as a linear potentiom- 
eter detects the displacement position of the operation 
lever 22 which can be displaced as described above as 
well as the displacement direction. The detected posi- 
tion is handled as the direction and amount of the oper- 
ation of the steering means 2 performed for steering and 
used for controlling an operation of a steering actuator 
disposed in a steering mechanism which is not illustrat- 
ed in the figure. The control may be performed in control 
procedures which are disclosed in Japanese Patent Ap- 
plication Laid-Open No. 10-218000 by the present ap- 
plicant as control procedures for a steering apparatus 
of separate type having steering-wheel-shaped steering 
means. 

[0053] In a vehicle provided with the steering means 
2 constructed in this manner, a driver who sits on the 
driver's seat can steer the vehicle by gripping the grip 
23 provided at one end of the operation lever 22 which 
is positioned at the front and displacing the operation 
lever 22 in right and left directions. Since such a dis- 
placement operation of the operation lever 22 is easy 
and requires a small operation amount in comparison 
with a turning operation of steering-wheel-shaped steer- 
ing means generally used, a load in steering can be de- 
creased and tiredness in driving for a long time can be 
reduced. Furthermore, such a steering apparatus can 
provide physically handicapped drivers with opportuni- 
ties of driving. 

[0054] Although the above explanation has described 
a case where the steering means 2 shown in FIGS. 8A 

and 8B is solely provided, the steering means 2 may be 
provided, for example, on a pad portion of a steering 



wheel which is not illustrated in the figures for assisting 
the steering-wheel-shaped steering means and used, 
for example, only for steering at a relatively small angle 
during a drive on open roads or the lil<e. 

5 [0055] The position where the steering means 2 is dis- 
posed is not limited to the dashboard D shown in FIGS. 
8A and 88 and the steering means 2 may be disposed 
in a suitable position, such as on the upper face of the 
armrest A shown in FIGS. 4A and 48, as long as the 

10 driver can operate the steering means 2. 

[0056] FIG. 9A is an external perspective view for 
showing the ninth embodiment of steering means pro- 
vided in a steering apparatus for a vehicle according to 
the present invention and FIG. 98 is a sectional side 

15 view of the Steering means. FIG. 1 0A is an external per- 
spective view for showing the tenth embodiment of 
steering means provided in a steering apparatus for a 
vehicle according to the present invention and FIG. 1 08 
is a sectional side view of the steering means. The steer- 

20 ing means 2 in these figures, similarly to the steering 
means 2 shown in FIGS. 8A and 88, comprises a linear- 
rod-shaped guiding member 20 extended at a part of 
the dashboard D in the right and left directions, a slider 
21 which is retained on the guiding member 20 so as to 

25 freely slide in the longitudinal direction and an operation 
lever (operation member) 22 having a base supported 
on the slider 21 . A grip 23 is provided on one end of the 
operation lever 22. Since the support structure of the 
slider 21 at the guiding member 20, the structures and 

30 operations of the neutralization springs 24 and the dis- 
placement sensor 25 and the contents of the steering 
control operation based on the position detected by the 
displacement sensor 25 are the same as those of the 
eighth embodiment shown in FIGS. 8A and 88, detailed 

35 description thereof is omitted. 

[0057] The feature of these embodiments lies in the 
support structure of the guiding member 20 at the slider 
21 . The operation lever 22 shown in FIGS. 9A and 98 
is inserted into and supported at a sliding bracket 27 

40 provided at the slider 21 so as to slide with respect to 
the sliding bracket 27 by pushing and pulling operations 
in the axial direction and to perform a telescopic opera- 
tion to project from and recede into the slider 21 . Such 
a telescopic operation can be performed between a po- 

45 sition illustrated in full lines in FIG. 9A and a position 
illustrated in one dotted dash rules in the figure. The op- 
eration amount is detected by a telescopic motion sen- 
sor (which is not illustrated in the figure) interposed be- 
tween the operation lever 22 and the slider 21 . 

50 [0058] With this embodiment, a driver gripping the 
grip 23 can perform a displacement operation of the op- 
eration lever 22 along the guiding member 20 as well as 
a telescopic operation of the operation lever 22 at re- 
spective displacement positions. The detection result of 

55 the telescopic motion amount of the operation lever 22 
detected by the telescopic motion sensor can be used, 
for example, for controlling the correspondence be- 
tween the displacement amount of the operation lever 
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22 and the movement amount of the steering actuator, 
or what is called a transfer ratio of steering. In this case, 
a wide variety of steering forms can be provided includ- 
ing an example wherein a large scale steering is per- 
formed by a combination of a push-in operation and a 
displacement operation of the operation lever 22 while 
a small scale steering is performed by a combination of 
a pull-out operation and a displacement operation. 
[0059] Moreover, the detection result of the telescopic 
motion amount detected by the telescopic motion sen- 
sor can be used, for example, for controlling increase 
and decrease of running speed by using the push-in op- 
eration as an acceleration operation and the pull-out op- 
eration as a brake operation. In this case, approximately 
the whole of the operations for driving a vehicle can be 
provided by the combination of displacement operations 
and telescopic operations of the operation lever 22. 
[0060] The operation lever 22 shown in FIGS. 10A 
and 1 0B is supported on the upper face of the slider 21 
so as to freely swing around a rotational axis 26 and 
attached to the slider 21 so as to swing in upward and 
downward directions. The swinging operation amount is 
detected by a swing angle sensor (which is not illustrat- 
ed in the figure) provided at the support portion of the 
operation lever 22. 

[0061] With this embodiment, a driver gripping the 
grip 23 can perform a displacement operation of the op- 
eration lever 22 along the guiding member 20 as well as 
a swinging operation of the operation lever 22 in upward 
and downward directions at respective displacement 
positions. The swing angle in upward and downward di- 
rections of the operation lever 22 detected by the swing 
angle sensor can be used, for example, for controlling 
the correspondence between the displacement amount 
of the operation lever 22 and the movement amount of 
the steering actuator, or what is called a transfer ratio of 
steering. In this case, a wide variety of steering forms 
can be provided including an example wherein a large 
scale steering is performed by a combination of an up- 
ward swinging operation and a right and left displace- 
ment operation of the operation lever 22 while a small 
scale steering is performed by a combination of a down- 
ward swinging operation and a right and left displace- 
ment operation. 

[0062] Moreover, the detection result of the swing an- 
gle in upward and downward directions detected by the 
swing angle sensor can be used, for example, for con- 
trolling increase and decrease of running speed by us- 
ing the upward swinging operation as an acceleration 
operation and the downward swinging operation as a 
brake operation. In this case, approximately the whole 
of the operations for driving a vehicle can be provided 
by the combination of right and left displacement oper- 
ations and upward and downward swinging operations 
of the operation lever 22. It should be noted that the 
swing directions of the operation lever 22 are not limited 
to the upward and downward directions shown in the 
figure and may be other directions such as right and left 



directions. 

[0063] FIG. 11 is a view for showing the eleventh em- 
bodiment of steering means provided in a steering ap- 
paratus for a vehicle according to the present invention. 
5 As shown in the figure, the steering means 3 comprises 
a steering wheel 30 and a left grip 31 and a right grip 32 
which are provided respectively at left and right parts of 
a ring portion of the steering wheel 30. 
[0064] The steering wheel 30 is a known steering 
means which is fixed to one end of a column shaft which 
is not illustrated in the figure and turned on the axis of 
the column shaft. The operation amount thereof is de- 
tected by a rotational angle detector attached to the col- 
umn shaft. The detection result is used for controlling 
an operation of a steering actuator disposed in a steer- 
ing mechanism which is not illustrated in the figure. The 
control may be performed in control procedures which 
are disclosed in Japanese Patent Application Laid- 
Open No. 10-218000 by the present applicant. 
[0065] The left grip 31 and the right grip 32 attached 
to such a steering wheel 30 are constructed so as to be 
twisted by a driver gripping them. The twist amount is 
detected separately by sensors (which are not illustrat- 
ed in the figure) attached respectively at inner portions 
thereof. Each detection result is added to a rotation op- 
eration amount in the same direction of the steering 
wheel 30 as a signal indicating the corrective steering 
amount in the direction and is used for controlling an 
operation of a steering actuator. 
[0066] With this embodiment, the driver can perform 
steering in right and left directions by turning operations 
of the steering wheel 30 and perform corrective steering 
by twisting operations of the left grip 31 and the right 
grip 32 in this state. Consequently, steering with high 
accuracy can be easily realized. Moreover, since steer- 
ing of a small angle to the right or the left can be per- 
formed only by a twisting operation of the left grip 31 or 
the right grip 32, a load in steering can be decreased 
and tiredness in driving for a long time can be reduced. 
[0067] FIG. 12 is a view for showing the twelfth em- 
bodiment of steering means provided in a steering ap- 
paratus for a vehicle according to the present invention. 
As shown in this figure, the steering means 3 comprises 
a rod-shaped steering bar 34 attached to one end of the 
column shaft 33 so as to cross the column shaft 33 at a 
right angle and the same left grip 31 and right grip 32 as 
those of the embodiment shown in FIG. 11 at left and 
right ends of the steering bar 34. 
[0068] The steering bar34 is a substitute forthe steer- 
ing wheel of the embodiment shown in FIG. 1 1 and can 
be turned on the axis of the column shaft 33 within a 
predetermined angle range. The turning operation 
amount is detected by a rotational angle detector 35 at- 
tached to the column shaft 33. The left grip 31 and the 
right grip 32 at the ends of the steering bar 34 are con- 
structed so as to be twisted by the driver gripping them. 
The twisting operation amount is detected separately by 
sensors attached respectively to inner portions of the 
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left grip 31 and the right grip 32. Each detection result 
is, for example, added to a rotation operation anriount in 
the same direction of the steering bar 34 as a signal in- 
dicating the corrective steering amount in the direction 
and the addition result is used for controlling an opera- 
tion of a steering actuator disposed in a steering mech- 
anism which is not illustrated in the figure. 
[0069] With this embodiment, the driver grips the left 
grip 31 and the right grip 32 at the ends of the steering 
bar 34 and turns the steering bar 34 right and left by 
pushing and pulling the respective sides, so as to per- 
form steering according to the operations. The driver fur- 
ther performs a twisting operation of the left grip 31 or 
the right grip 32 in this state so as to perform a corrective 
steering of a small angle. Consequently, steering with 
high accuracy can be easily realized. Moreover, since 
steering of a small angle to the right or the left can be 
performed only by a twisting operation of the left grip 31 
or the right grip 32, a load in steering can be decreased 
and tiredness in driving for a long time can be reduced. 
[0070] It should be noted that the steering wheel 30 
or the steering bar 34 in these embodiments may be 
fixed so as not to be rotatable so that steering is per- 
formed only by a twisting operation of the left grip 31 
and the right grip 32. It is also possible to attach pressure 
sensors 36 and 37 at the left grip 31 and the right grip 
32, detect grip force applied to the grips 31 and 32 and 
perform steering to the left and the right based on the 
detection result. 

[0071] In the structure for detecting grip force applied 
to the left grip 31 and the right grip 32 as mentioned 
above, the left grip 31 and the right grip 32 may be pro- 
vided separately from the steering wheel 30 or the steer- 
ing bar 34 so that the driver can steer the vehicle by 
gripping and operating the operation member placed at 
a suitable position in the passenger's room. With this 
structure, no limit exists in the driving position of the driv- 
er and tiredness in driving can be further reduced. 
[0072] FIG. 13 is a viewfor showing the thirteenth em- 
bodiment of steering means provided in a steering ap- 
paratus for a vehicle according to the present invention. 
As shown in this figure, the steering means 4 comprises 
a steering wheel 40 and a jog dial 41 which is disposed 
on an upper face of a spoke portion of the steering wheel 
40 in proximity to a ring portion. 
[0073] The steering wheel 40 is a known steering 
means which is fixed to one end of a column shaft which 
is not illustrated in the figure and turned on the axis of 
the column shaft. The turning operation amount thereof 
is detected by a rotational angle detector attached to the 
column shaft. The detection result is used for controlling 
an operation of a steering actuator disposed in a steer- 
ing mechanism which is not illustrated in the figure. The 
control operation is disclosed in Japanese Patent Appli- 
cation Laid-Open No. 10-218000 by the present appli- 
cant. 

[0074] The jog dial 41 attached to such a steering 
wheel 40 is constructed so as to be turned on a center 



shaft 42 extending in an approximately radial direction 
of the steering wheel 40 and to be pushed in a radial 
direction of the center shaft 42. The direction and 
amount of the rotation operation and existence of the 

5 pushing operation are detected by a sensor unit 43 at- 
tached to one side of the center shaft 42. Rotation di- 
rections of the jog dial 41 are respectively correlated 
with steering directions to the right and left. The detec- 
tion result of the rotation amount is, for example, added 

10 to the rotation operation amount in the same direction 
of the steering wheel 40 as signals indicating the cor- 
rective operation amount to the respective sides and 
usedforcontrolling an operation of thesteering actuator. 
[0075] With this embodiment, the driver can perform 

15 steering in right and left directions by turning operations 
of the steering wheel 40 and perform corrective steering 
by rotation operations of the jog dial 41 in this state. Con- 
sequently, steering with high accuracy can be easily re- 
alized. Moreover, since steering of a small angle to the 

20 right or the left can be performed only by a rotation op- 
eration of the jog dial 41 , a load in steering can be de- 
creased and tiredness in driving for a long time can be 
reduced. 

[0076] A pushing operation of the jog dial 41 detected 
25 by the sensor unit 43 is used as a signal instructing ac- 
ceptance and release of the rotation operation of the jog 
dial 41. In other words, steering or corrective steering 
by rotation operation of the jog dial 41 requires a pushing 
operation for the acceptance. Detection results of direc- 
30 tion and amount of a rotation operation afterthe pushing 
operation of the jog dial 41 are used for steering or cor- 
rective steering. Steehng performed in this manner is 
released by another pushing operation. In this manner, 
it is possible to prevent occurrence of a problem that 
35 steering or corrective steering based on unintended op- 
erations of the jog dial 41 is performed. 
[0077] It should be noted that the steering wheel 40 
in this embodiment may be fixed so as not to be rotatable 
so that steering is performed only by a rotation operation 
40 of the jog dial 41 . In this case, it is also possible to dis- 
pose the jog dial 41 separately from the steering wheel 
40 so that the driver can steer the vehicle by performing 
a rotation operation at a suitable position in the passen- 
ger's room. With this structure, no limit exists in the driv- 
es ing position of the driver and tiredness in driving can be 
further reduced. Furthermore, a dial which cannot ac- 
cept a pushing operation may be employed in place of 
the jog dial 41 . 

[0078] FIG. 14 is a view for showing the fourteenth 
50 embodiment of steering means provided in a steering 
apparatus for a vehicle according to the present inven- 
tion. As shown in this figure, the steering means 5 is 
constructed by connecting end portions of an operation 
member 53, which is configured as a strip-shaped mem- 
55 ber having a predetemnined length, respectively with a 
pair of supporting rods 51 and 52 projected at both sides 
of a supporting box 50 so as to form a U-shaped oper- 
ation portion by the operation member 53 between the 
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supporting rods 51 and 52. The steering nneans 5 is dis- 
posed at a suitable position in a vehicle which is not il- 
lustrated in the figure with the supporting rods 51 and 

52 extending in right and left directions. 

[0079] A pair of left and right force sensors 54 and 55 5 
for detecting action forces applied to the supporting rods 
51 and 52 is disposed in the supporting box 50. When 
the left half portion of the U-shaped operation member 

53 is pulled, the force sensor 54 detects an action force 
applied to the supporting rod 51 at the same side while io 
when the right half portion of the operation member 53 

is pulled, the force sensor 55 detects an action force 
applied to the supporting rod 52 at the same side. The 
strengths of the action forces detected in this manner is 
used as operation amounts in directions corresponding f5 
to the respective supporting rods 51 and 52 and used 
for controlling an operation of a steering actuator dis- 
posed in a steering mechanism which is not illustrated 
in the figure. 

[0080] With this embodiment, the driver sits to face 20 
the front face of the supporting box 50, grips the middle 
portions of the U-shaped operation member 53 from 
right and left sides by his right and left hands and pulls 
either one of the hght and left grip portions so as to per- 
form steering in directions corresponding to the pulling 25 
operations. Since steering in the respective directions 
are performed quantitatively in accordance with the 
strengths of the operation forces detected at the force 
sensors 54 and 55, steering amount can be adjusted on 
the basis of the strength of the pulling operation of a 30 
right or left grip portion. 

[0081] This embodiment can be structured so as to 
brake the vehicle when right and left grip portions of the 
operation member 53 are pulled simultaneously and the 
force sensors 54 and 55 detect approximately the same 35 
action forces. Such a structure can be used for control- 
ling decrease of running speed. Furthermore, this em- 
bodiment can be structured so as to accelerate the ve- 
hicle when the force sensors 54 and 55 detect periodical 
force change. Such a structure can also be used for con- 40 
trolling increase of running speed. Such a periodical 
force change is generated when a "horse-rushing oper- 
ation" (which is a swing operation to be performed on 
the reins of the horse when rushing a horse) is per- 
formed on the operation member 53. The driver can in- 45 
crease and decrease the vehicle by such a "horse-rush- 
ing operation" and a pulling operation. Furthermore, ap- 
proximately the whole of the operations for driving a ve- 
hicle can be provided by a combination of these opera- 
tions and steering by right and left pulling operations of so 
the operation member 53. 

[0082] The operation of the operation member 53 
mentioned above is identical with the operation for han- 
dling a horse. Consequently, the driver can drive and 
steer the vehicle with a horse-riding feeling, a load in 55 
steering can be decreased and tiredness in driving can 
be reduced. 

[0083] FIG. 15 is an explanatory view for showing a 



steering state realizable in a vehicle provided with the 
aforementioned steering apparatus. As shown in the fig- 
ure, the driver 6 lies on his back on a reclining seat S 
wearing a pair of goggles 7 capable of displaying a pre- 
determined image on the inner face of the lenses on so 
as to perform a predetermined operation while gripping 
the steering means 8. Displayed on the inner face of the 
goggles 7 are animage 70 showing the view in front of 
the vehicle, images 71 and 72 showing a view behind 
the vehicle and views at the sides of the vehicle and an 
image 73 displaying meters required for driving opera- 
tions such as meters indicating a vehicle speed and an 
engine speed. With this structure, a desired steering can 
be performed by an operation of the steering means 8 
performed by the driver 6 who views these images. 
[0084] The steering means 8 shown in FIG. 1 5 is con- 
structed separately from structure members in the pas- 
senger's room, and can be structured by attaching, to 
an operation box which the driver can grip while lying 
on the back as shown in FIG. 15, the steering means 1 
shown in FIGS. 1 A through 7 comprising the operation 
plate 11 to be operated to swing right and left, steering 
means 2 shown in FIGS. 8A through 1 0Bcomprising the 
operation lever 22 so as to be displaced right and left, 
steering means 3 shown in FIGS. 11 and 12 comprising 
the left and right grips 31 and 32 so as to be twisted or 
gripped for making operations, or the steering means 4 
shown in FIG. 1 3 comprising a dial, such as the jog dial 
41 , so as to be rotated. 

[0085] As described above in detail, with a steering 

apparatus for a vehicle according to the present inven- 
tion which requires a small operation amount and can 
steer the vehicle by operations of an operation member 
performed easily, a load in steering can be decreased 
and tiredness in driving can be reduced. Moreover, such 
a steering apparatus can provide physically handi- 
capped drivers with opportunities of driving. Further- 
more, when the operation member is disposed in a suit- 
able position in the passenger's room, the driver can op- 
erate the member in a comfortable position. 



Claims 

1 . A steering apparatus for a vehicle which comprises 
steering means (1) mechanically separated from a 
steering mechanism of the vehicle and moves the 
steering mechanism on the basis of detection re- 
sults of an operation direction and an operation 
amount of the steering means (1 ), 

characterized in tiiat the steering means (1) 
includes: 

a plate-shaped or rod-shaped operation mem- 
ber (1 1 ) which is supported so as to freely swing 
with a center portion thereof being fixed; and 
detecting means (14) for detecting a swing di- 
rection and a swing angle of the operation 
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member (11) respectively as the operation di- 
rection and the operation amount. 

2. The steering apparatus for a vehicle according to 
Claim 1 , characterized in tliat the steering means 5 
(1) further includes: 

a first shaft (1 Oa) projected from a part of a body 
of the vehicle; 

a second shaft (1 Ob), which is coupled with the io 
first shaft (1 Oa) so as to be shifted with regard 
to the first shaft (1 Oa), for supporting the oper- 
ation member (11); and 
a displacement detector (1 6) for detecting a dis- 
placement direction and a displacement 15 
amount of the second shaft (1 Ob), 

wherein the steering mechanism operates on 
the basis of the swing direction and the swing angle 
of the operation member (11) detected by the de- 20 
tecting means (14) and the displacement direction 
and the displacement amount of the second shaft 
(1 Ob) detected by the displacement detector (1 6). 

3. The steering apparatus for a vehicle according to 25 
Claim 1 , cliaracterized in tliat the steering means 

(1) further includes: 

a supporting shaft (1 0), which is projected from 

a part of a body of the vehicle, for supporting 30 

the operation member (11) so as to be rotated 

on a center axis thereof and 

a rotation detector (17) for detecting a rotation 

direction and a rotation amount of the operation 

member (11), 35 



operation direction and the operation amount. 

5. A steering apparatus for a vehicle which comprises 
steering means (3) mechanically separated from a 
steering mechanism of the vehicle and moves the 
steering mechanism on the basis of detection re- 
sults of an operation direction and an operation 
amount of the steering means (3), 

characterized in tliat the steering means (3) 
includes: 

a pair of grip members (31 , 32) which are ar- 
ranged in correspondence to operation direc- 
tions respectively; and 

detecting means (36, 37) for detecting 
strengths of grip forces applied to the grip mem- 
bers (31 , 32) as operation amounts in the op- 
eration directions corresponding to the respec- 
tive grip members. 

6. A steering apparatus for a vehicle which comprises 
steering means (4) mechanically separated from a 
steering mechanism of the vehicle and moves the 
steering mechanism on the basis of detection re- 
sults of an operation direction and an operation 
amount of the steering means (4), 

characterized in that the steering means (4) 
includes: 

a dial (41 ) which is supported so as to be rotat- 
ed on a center axis thereof and 
detecting means (43) for detecting a rotation di- 
rection and a rotation amount of the dial (41) 
respectively as the operation direction and the 
operation amount. 



wherein the steering mechanism operates on 
the basis of the swing direction and the swing angle 
of the operation member (11) detected by the de- 
tecting means (14) and the rotation direction and 40 
the rotation amount of the operation member (11) 
detected by the rotation detector (17). 

4. A steering apparatus for a vehicle which comprises 
steering means (2) mechanically separated from a 45 
steering mechanism of the vehicle and moves the 
steering mechanism on the basis of detection re- 
sults of an operation direction and an operation 
amount of the steering means (2), 

characterized in that the steering means (2) so 
includes: 

an operation member (22) which is supported 
so as to be freely displaced along a linear dis- 
placement pathway; and 55 
detecting means (25) for detecting a displace- 
ment direction and a displacement amount of 
the operation member (22) respectively as the 



7. A steering apparatus for a vehicle which comprises 
steering means (5) mechanically separated from a 
steering mechanism of the vehicle and moves the 
steering mechanism on the basis of detection re- 
sults of an operation direction and an operation 
amount of the steering means (5), 

characterized In that the steering means (5) 
includes: 

an operation member (53) formed of a strip- 
shaped member having end portions supported 
separately and a U-shaped operation portion 
between the supported end portions; and 
detecting means (54, 55) for detecting forces, 
which are applied to the supported end portions 
by a pulling operation of the operation member 
(53), as operation amounts in directions corre- 
sponding to the respective supported end por- 
tions. 
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